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Mental Health Effects of Changes in
Psychosocial Work Characteristics: A
Prospective Cohort Study
Lore De Raeve, MSc
Rineke M. Vasse, PhD
Nicole W. H. Jansen, PhD
Piet A. van den Brandt, PhD
IJmert Kant, PhD
Objective: To explore a possible causal relationship between psycho-
social work characteristics and mental health. Methods: Using longitu-
dinal data from the Maastricht Cohort Study on “Fatigue at Work” (n 
2332), the effects of changes in job demands and decision latitude on
subsequent changes in need for recovery and prolonged fatigue were studied.
Results: Increasing job demands are a significant predictor of a subsequent
increase in need for recovery (  0.063) and prolonged fatigue ( 
0.057). An increase in decision latitude predicted a subsequent decrease in
need for recovery (  0.078) and prolonged fatigue (  0.063).
After adjusting for changes in other work characteristics, the effects on
changes in prolonged fatigue were no longer significant. Conclusion: These
findings support a possible causal relationship between work char-
acteristics and mental health and can be used for designing effective
prevention and intervention strategies. (J Occup Environ Med.
2007;49:890–899)
P sychosocial work characteristicshave previously been associated witha variety of adverse health effects,including cardiovascular health,1–3
musculoskeletal disorders,4–6 men-
tal disorders,7–10 and fatigue,11–13
but also with poor self-reported
health,14 –16 sickness absence,17,18
and a number of behavioral risk
factors.19 –21 A leading conceptual
model to describe the psychosocial
work environment is the model de-
scribed by Karasek.22 The initial
model identifies two crucial com-
ponents of the psychosocial work
environment: job demands and job
control (or decision latitude). Nu-
merous studies have shown that
both high job demands as well as
low decision latitude are associated
with adverse health outcomes.23,24
The majority of the studies exam-
ining the relationship between psy-
chosocial work characteristics and
mental health is based on a cross-
sectional design.25 Consequently
no causal inferences can be drawn
on the relationship between work
characteristics and health. Some
studies, however, did examine the
prospective relationship between
psychosocial work characteristics
and mental health outcomes. A re-
cent meta-analysis10 provides evi-
dence that high demands and low
decision latitude are prospective
risk factors for common mental
disorders and suggests that the psy-
chosocial work environment is im-
portant for mental health. Despite
their longitudinal design, previous
prospective studies did not always
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succeed in disentangling the cause
and effect relationship between
psychosocial work characteristics
and mental health. Two important
methodological limitations, that is
(1) the dynamic nature of the psy-
chosocial work environment is not
taken into account and (2) a change
in the work environment was not
measured before a change in men-
tal health outcome, often prevent
researchers from establishing a
cause and effect relationship.
With respect to the first issue,
existing longitudinal studies often
use a so-called time lag model in
which psychosocial work character-
istics are modeled prior in time to the
outcome variable. An important dis-
advantage of these studies is that
they often ignore the rather dynamic
nature of certain work characteris-
tics. Only few previous studies have
examined the relationship between
changes in job demands and job con-
trol and changes in mental health
outcomes.25 A study of Janssen and
Nijhuis13 showed that a decrease in
job demands and an increase in de-
cision latitude were associated with
decreases in fatigue, emotional ex-
haustion, and psychological dis-
tress. Another previous prospective
study26 found that increasing de-
mands were associated with an in-
crease in emotional exhaustion and
that increases in aspects of job con-
trol (skill discretion and decision au-
thority) were associated with a
higher level of job satisfaction.
Moreover, they also found evi-
dence for a reversed effect of
changes in health and well-being
on changes in work conditions. The
changes in work conditions and
changes in health seemed to mutu-
ally influence each other. Another
longitudinal study27 found that re-
cent onset of job stress was
strongly associated with the inci-
dence of depression, anxiety, and
chronic fatigue. Although these
studies all applied a longitudinal
design, the change in work charac-
teristics was measured simulta-
neously with the change in the
outcome measures, which brings us
to the second methodological limi-
tation, namely that a change in the
work environment was not mea-
sured before a change in mental
health outcome. Therefore, no con-
clusions could be drawn regarding
a possible causal relationship and
normal and reversed effects could
not be disentangled. After all, a
prerequisite for examining causal-
ity is that the change in exposure is
measured before the actual change
in the health outcome.28,29 To our
knowledge, a study examining the
relationship between changes in
psychosocial work characteristics
and subsequent changes in mental
health has not been conducted yet.
To date, there is little information
available on the time course of cause
and effect between psychosocial
work characteristics and mental
health.30–32 In this respect, it might
be questioned whether changes in
job demands and control occur rather
simultaneously with or before
changes in mental health outcomes.
In this study, two mental health out-
comes were used that might react
differently in the course of time.33
Need for recovery represents the
short-term effects of a working day
and has previously been associated
with several work-related fac-
tors.33–35 Moreover, previous pro-
spective studies have shown that
need for recovery is associated with
the development of cardiovascular
disease,36 subjective health com-
plaints,34 and sickness absence.34
Prolonged fatigue in contrast repre-
sents long-term effects and has pre-
viously been associated with work
schedules,37 psychosocial work char-
acteristics,11 long-term illness,38 sick
leave,39 and work disability.40
The net effect of changes in psy-
chosocial work characteristics on
mental health can only be deter-
mined by controlling for other fac-
tors that could disturb their actual
relationship. When studying the ef-
fect of changes in job demands and
control it is important to minimize
selection bias, for example by ex-
cluding employees with a long-term
illness, and to rule out the effect of
changes in other characteristics of
the job, such as changes in job func-
tion, working time arrangements,
and other work characteristics.23 In
this respect, it must be noticed that
studying changes reduces the possi-
bility that any observed associations
are spurious as a result of confound-
ing by unobserved stable personality
characteristics.41
Elaborating on previous stud-
ies,8,13,26 this study examines the
longitudinal association between
changes in psychological job de-
mands and decision latitude within 1
year of follow-up and changes in
need for recovery and prolonged fa-
tigue within the same period of time.
The primary goal of this study, how-
ever, is to gain more insight into a
possible causal relationship between
psychosocial work characteristics
and mental health by examining the
effects of changes in psychological
job demands and decision latitude on
subsequent changes in need for re-
covery and prolonged fatigue, while
controlling for potential confounding
factors. A detailed insight into a
possible causal relationship between
psychosocial work characteristics
and mental health is indispensable
for designing effective prevention
and intervention strategies.42
Materials and Methods
Study Population
This study is based on data from
the Maastricht Cohort Study, a pro-
spective study on fatigue at work,43
in which employees from 45 differ-
ent companies (both blue-collar and
white-collar jobs) were followed by
means of self-administered question-
naires, which they received at
4-month intervals. Once a year, in
May, employees received an exten-
sive questionnaire with items on
work and non–work-related factors,
demographics, and health factors.
Twice a year (in September and in
January) employees received a short
questionnaire, capturing mainly out-
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come measures. In May 1998, the
baseline questionnaire was sent out
to 26,978 employees. Altogether,
12,161 employees completed and re-
turned the baseline questionnaire (re-
sponse rate of 45%). Twenty-one
questionnaires were excluded from
analysis because of technical rea-
sons. The baseline (T0) cohort thus
consisted of 12,140 people. Employ-
ees who had completed the baseline
questionnaire and at least one of the
following two short questionnaires
(T1 and/or T2) received the 1-year
follow-up questionnaire (T3) in May
1999 (response rate 79.5%, n 
9655). The consecutive short ques-
tionnaire (T4) was sent out in Sep-
tember 1999 (response rate 73.8%,
n  8956). Non-response analyses at
baseline yielded no significant dif-
ferences between respondents and
non-respondents regarding demo-
graphic characteristics. Non-respon-
dents were somewhat less likely to
report fatigue complaints. A non-
response analysis after 1 year of
follow-up revealed that dropouts
during the first year of follow-up
were likely to report more fatigue
complaints at baseline than were re-
spondents. Further details on the sec-
tors and trades represented in the
Maastricht Cohort Study, the proce-
dure, and the non-response has been
reported elsewhere.37,43–45
Changes in psychosocial work
characteristics (psychological job de-
mands and decision latitude) were
assessed between baseline (T0) and
1-year follow-up (T3; Fig. 1). As
earlier analyses showed that changes
in work schedule (day work vs shift
work) and changes in working hours
(part time vs full time) were prospec-
tively related to changes in mental
health,37,46 only employees involved
in day work for at least 36 hrs/wk at
both T0 and T3 were selected. More-
over, as a previous study46 showed
that increasing working hours from
36 to 40 hrs/wk to 40 hrs/wk in-
creased the odds of developing self-
reported health problems within 1
year of follow-up, employees who
changed between working 36 to 40
hrs/wk and 40 hrs/wk were also
excluded from this study. This selec-
tion resulted in 3830 employees who
Fig. 1.Questionnaires, preliminary and main analysis in the present study (n  2332) as part of the Maastricht Cohort Study. PJD indicates
psychological job demands; DL, decision latitude; NFR, need for recovery; PF, prolonged fatigue.
TABLE 1
Baseline Characteristics of the Study Population and Frequencies of Changes in
Psychosocial Work Characteristics From T0 to T3
Total study population 2332
Male (%) 88.1
Age, mean (SD) 42.32 (8.45)
Occupational mobility (%) 16.9
Prolonged fatigue (0.93)* (20–140)†, mean (SD) 51.04 (20.77)
Need for recovery (0.77)* (0–100)†, mean (SD) 32.91 (24.98)
Psychological job demands (0.67)* (12–48)†, mean (SD) 33.14 (5.32)
Decreasing job demands (%) 44.0
Stable job demands (%) 15.2
Increasing job demands (%) 40.8
Decision latitude (0.77)* (24–96)†, mean (SD) 75.66 (9.60)
Decreasing decision latitude (%) 45.8
Stable decision latitude (%) 13.4
Increasing decision latitude (%) 40.8
*Cronbach  in this study.
†Scale range.
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were comparable with respect to
working hours and in whom interde-
pendency between changes in psy-
chosocial work characteristics and
changes in work time arrangements
could be ruled out. From this selec-
tion, employees with multiple jobs at
T0 or T3 (n  175) were also ex-
cluded, because information about
the content and the characteristics of
the other job was lacking. Moreover,
employees who reported themselves
to be absent from work because of
illness or reported working under
modified conditions related to
former sickness absence (eg, fewer
hours, modified tasks, or other func-
tions) at the time of administering
the T0 or T3 questionnaire (n 448)
were excluded from the analyses as
they might have a distorted view of
their work situation because of sick-
ness absence. Finally, employees
with a long-term illness at T0 or T3
(n  875) were excluded from the
analyses. These exclusions resulted
in a final study population of 2332
employees. Baseline characteristics
of the study population are presented
in Table 1.
Measures
Psychosocial Work Characteris-
tics. A validated Dutch version of the
self-administered Job Content Ques-
tionnaire was used to measure psycho-
logical job demands, decision latitude,
and social support at work.47,48 Psy-
chological job demands were as-
sessed by the sum of five items.
Decision latitude consisted of two
subscales: skill discretion (six items
on the amount of skill used in the
job) and decision authority (three
items on the opportunity to make
decisions concerning the job). For
each item, the response options var-
ied from “strongly disagree” to
“strongly agree” on a four-point
scale. Social support was measured
with two scales (coworker support
and supervisor support), each con-
sisting of four items. For each scale
the total score was calculated by
adding the response scores to the
items. Physical demands were as-
sessed with a one-item question
“would you consider your work to be
physically demanding? (yes or no).”
Mental demands were assessed using
a one-item question “would you con-
sider your work to be mentally de-
manding? (yes or no).” The latter
two questions were derived from the
Dutch questionnaire on Work and
Health.49 Change scores of the work
characteristics were calculated by
subtracting the T0 score from the T3
score. For psychological job de-
mands, a differential score above
TABLE 2
Stepwise Regression Analyses for Changes in Psychosocial Work
Characteristics Between T0 and T3 and Changes in Fatigue and Need for
Recovery Between T0 and T3
 Need for Recovery
(n  1973)
 Prolonged Fatigue
(n  1952)
R2  R2 
Occupational mobility T0-T3 0.001 0.010 0.001 0.022
Need for recovery/fatigue T0a 0.006** 0.178*** 0.137*** 0.427***
Physical demands T0 0.008* 0.077** 0.007* 0.041
Mental demands T0 0.168*** 0.095***
Coworker social support T0 0.022 0.023
Supervisor social support T0 0.052* 0.015
Psychological job demands T0 0.125*** 0.097***
Decision latitude T0 0.035 0.133***
 Physical demands 0.103*** 0.093*** 0.061*** 0.089***
 Mental demands 0.238*** 0.145***
 Coworker social support 0.030 0.023
 Supervisor social support 0.075** 0.072**
 Psychological job demands 0.173*** 0.108***
 Decision latitude 0.088** 0.134***
Total R2 0.117*** 0.206***
Adjusted R2 0.110 0.200
*P  0.05; **P  0.01; ***P  0.001.
aNeed for recovery and prolonged fatigue at T0 were added as covariates in the analysis
with  need for recovery and  prolonged fatigue as outcome measures, respectively.
TABLE 3
Stepwise Regression Analyses for Changes in Psychosocial Work
Characteristics Between T0 and T3 and a Subsequent Change in Fatigue and
Need for Recovery Between T3 and T4
 Need for Recovery  Prolonged Fatigue
R2  R2 
Occupational mobility T0-T3 0.001 0.030 0.001 0.043
Need for recovery/fatigue T3a 0.126*** 0.384*** 0.074*** 0.284***
Psychological job demands T0 0.003** 0.087** 0.001 0.061*
 Psychological job demands 0.003* 0.063* 0.003* 0.057*
Total R2 0.132*** 0.079***
Adjusted R2 0.130 0.077
N 1919 1886
Occupational mobility T0-T3 0.001 0.017 0.001 0.032
Need for recovery/fatigue T3a 0.125*** 0.360*** 0.076*** 0.292***
Decision latitude T0 0.001 0.070** 0.002 0.073**
 Decision latitude 0.005** 0.078** 0.003* 0.063*
Total R2 0.132*** 0.082***
Adjusted R2 0.130 0.080
N 1972 1938
*P  0.05; **P  0.01; ***P  0.001.
aNeed for recovery and prolonged fatigue at T3 were added as covariates in the analysis
with  need for recovery and  prolonged fatigue as outcome measures, respectively.
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zero implied a negative change, ie,
an increase in psychological job de-
mands. For decision latitude, a dif-
ferential score above zero implied a
positive change, ie, an increase in
decision latitude. Higher absolute
differential scores implied more
change, whereas differential scores
approaching zero could be consid-
ered as approximately equaling a sta-
ble work situation. The frequency of
changes in psychological job de-
mands or decision latitude is also
described in Table 1.
Mental Health Outcomes. The need
for recovery from work was assessed
using an 11-item scale from the Dutch
Questionnaire on the Experience and
Evaluation of Work (Dutch abbrevia-
tion, VBBA).35,50 The items represent
short-term effects of a day of work (eg,
“it is difficult for me to relax at the end
of a working day”). Responses (no or
yes) to the 11 items were summed up
and standardized to generate a total
score ranging from 0 to 100. Higher
scores indicate a higher need for recov-
ery. Prolonged fatigue was measured
with the Checklist Individual
Strength (CIS), a 20-item question-
naire developed to measure several
aspects of prolonged fatigue.51
Whereas the need for recovery scale
measures the recuperation period af-
ter 1 day of work and thus represents
short-term effects, the CIS asks em-
ployees how they felt during the past
2 weeks. The CIS is a self-report
instrument consisting of four sub-
scales: subjective experience of fa-
tigue (eight items, eg, “I feel tired”),
concentration (five items, eg, “I have
trouble concentrating”), motivation
(four items, eg, “I feel no desire to do
anything”), and physical activity
level (three items, eg, “I don’t do
much during the day”). The re-
sponses to each statement are scored
on seven-point Likert scales ranging
from “yes, that is true,” to “no, that is
not true.” Higher scores indicate a
higher degree of fatigue, lower levels
of concentration, reduced motiva-
tion, or less activity. A composite
CIS-total score, ranging from 20 to
140, was constructed by adding the
individual’s scores on the four fac-
tors. Change scores on the need for
recovery scale and the fatigue scale
were calculated by subtracting the
T0 score from the T3 score (prelim-
inary analyses) or by subtracting the
T3 score from the T4 score (main
analyses). A differential score above
zero implied a negative change, ie,
an increase in need for recovery or
fatigue.
Occupational Mobility. Within the
first year of follow-up (between T0
and T3), employees were asked every
4 months whether they changed their
job function in the past 4 months.
These scores were combined into the
variable occupational mobility, which
was defined as a change in job func-
tion between T0 and T3 and which
was included as a confounder in the
model. As such, it was possible to
study the health effects of changes in
psychosocial work characteristics in-
dependent of changes in job function.
Statistical Analysis
The analyses in this study can be
divided into preliminary and main
analyses (Fig. 1). In the preliminary
analyses, the longitudinal relationship
between changes in psychological job
demands and decision latitude within 1
year of follow-up and changes in men-
tal health outcomes within the same
period of time was examined (second-
ary goal of the study). In the main
analyses, a possible causal relationship
was examined between changes in
psychological job demands and deci-
sion latitude and subsequent changes
in need for recovery and prolonged
fatigue after 4 months (main goal of
the study).
In the preliminary analyses, the
longitudinal relationship between a
change in psychological job de-
mands and decision latitude between
T0 and T3 and a change in need for
recovery and prolonged fatigue be-
tween T0 and T3 was examined us-
ing two stepwise linear regression
analyses. In the first step of the
regression analyses, we controlled
for occupational mobility. The T0
score of the dependent variable in-
volved was added in the second step.
The third step of the regression anal-
ysis was to control for the work
characteristics at T0. Finally, changes
TABLE 4
Stepwise Regression Analyses for Changes in Psychosocial Work
Characteristics Between T0 and T3 and a Subsequent Change in Fatigue and
Need for Recovery Between T3 and T4
 Need for Recovery
(n  1851)
 Prolonged Fatigue
(n  1821)
R2  R2 
Occupational mobility T0-T3 0.001 0.019 0.001 0.026
Need for recovery/fatigue T3a 0.127*** 0.403*** 0.076*** 0.324***
Physical demands T0 0.012*** 0.015 0.011** 0.009
Mental demands T0 0.014 0.046
Coworker social support T0 0.026 0.025
Supervisor social support T0 0.072** 0.101***
Psychological job demands T0 0.087** 0.034
Decision latitude T0 0.072** 0.054
 Physical demands 0.010** 0.022 0.009** 0.010
 Mental demands 0.034 0.005
 Coworker social support 0.013 0.036
 Supervisor social support 0.008 0.056*
 Psychological job demands 0.077** 0.049
 Decision latitude 0.079** 0.051
Total R2 0.150*** 0.097***
Adjusted R2 0.144 0.090
*P  0.001; **P  0.01; *** P  0.05.
aNeed for recovery and prolonged fatigue at T3 were added as covariates in the analysis
with  need for recovery and  prolonged fatigue as outcome measures, respectively.
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in other work characteristics between
T0 and T3 were controlled for in the
fourth step.
In the main analyses, four linear
regression analyses were performed
to examine the effects of changes in
psychological job demands and deci-
sion latitude between T0 and T3 on
subsequent changes in need for re-
covery and prolonged fatigue be-
tween T3 and T4. In this case, the
change in work characteristics oc-
curs before the change in need for
recovery or fatigue and a possible
causal relationship might be de-
tected. To gain insight into a rather
crude effect, two linear regression
analyses were performed to study the
relationship between changes in psy-
chological job demands between T0
and T3 and changes in need for
recovery and prolonged fatigue be-
tween T3 and T4, while stepwise
controlling for occupational mobility
(step 1), the T3 value of the respec-
tive outcome variable (step 2), and
the baseline psychological job
demands (step 3). Two analogous
linear regression analyses were per-
formed for the change in decision
latitude between T0 and T3. Finally,
to gain insight into the net effect of
changes in psychological job
demands and decision latitude, two
linear regression analyses were per-
formed, while stepwise controlling
for occupational mobility (step 1),
the T3 value of the respective out-
come variable (step 2), baseline work
characteristics (step 3), and changes
in other work characteristics between
T0 and T3 (step 4). By controlling
for the previous measurement of
both the dependent as well as the
independent variables in the regres-
sion analyses, we were able to con-
trol for regression to the mean, floor
and ceiling effects, which are the
most important artifacts of the statis-
tical analysis of change scores.52–54
The focus of all the analyses in this
study is the effect of the change in
psychological job and the change in
decision latitude in the last step of
the analyses. All analyses were per-
formed using the SPSS 13.0 statisti-
cal packages (Chicago, IL).55
Results
Table 1 shows that a rather ex-
tensive part of the study population
experienced a change in psycholog-
ical job demands and decision lat-
itude in the first year of follow-up.
A decrease in psychological job
demands occurred in 44% of the
study population whereas 40.8%
experienced an increase in de-
mands between T0 and T3. Almost
46% encountered a decrease in de-
cision latitude whereas about 41%
experienced an increase in decision
latitude.
Table 2 presents the results of the
preliminary analyses, ie, two step-
wise regression analyses for the lon-
gitudinal relationship between
changes in psychological job de-
mands and decision latitude and
changes in fatigue and need for re-
covery in the same follow-up period.
The standardized  values of the end
model are presented. Results show
that increasing psychological job de-
mands are significantly associated
with increases in need for recovery
(  0.173) and prolonged fatigue
(  0.108). An increase in decision
latitude is significantly associated
with lower levels of need for recov-
ery (  0.088) and with less
prolonged fatigue (  0.134).
The results from the main analyses
of this study are presented in Tables
3 and 4. Table 3 presents the effects
of changes in psychological job de-
mands and decision latitude on sub-
sequent changes in need for recovery
and prolonged fatigue without
correcting for other work character-
istics. After correction for occupa-
tional mobility, fatigue at T3 and
baseline psychological job demands,
increasing psychological job de-
mands are a significant predictor of a
subsequent increase in the level of
need for recovery (  0.063) and
prolonged fatigue (  0.057).
Moreover, Table 3 shows that an
increase in decision latitude predicts
a subsequent decrease in need for
recovery (  0.078) and pro-
longed fatigue (  0.063).
Table 4 presents the effects of
changes in psychological job de-
mands and decision latitude on sub-
sequent changes in need for recovery
and prolonged fatigue, adjusted for
other work characteristics. Results
show that changes in psychological
job demands and decision latitude
have no significant effect on subse-
quent changes in the level of pro-
longed fatigue. The corresponding P
values are 0.065 for psychological
job demands and 0.060 for decision
latitude. Increasing psychological
job demands are a significant predic-
tor of a subsequent increase in the
need for recovery (  0.077). An
increase in decision latitude is a sig-
nificant predictor of subsequent de-
creasing levels of need for recovery
(  0.060).
Discussion
This study confirms and extends
the results of earlier studies, which
have indicated that changes in psy-
chosocial work characteristics are as-
sociated with employees’ health and
well-being.8,13,56 The results of this
study show a significant longitudinal
relationship between changes in psy-
chological job demands and decision
latitude within 1 year of follow-up
and changes in need for recovery and
prolonged fatigue within the same
period of time. These results were in
line with previous research.13,26
Nevertheless, it was still not possible
to fully disentangle a possible cause
and effect relationship. In this study,
we therefore tried to extend previous
research in this field by measuring
changes in mental health outcomes
within a relatively short time span (4
months) after a change in psycholog-
ical job demands or decision latitude.
When changes in other work charac-
teristics were not controlled for, a
significant effect was found for psy-
chological job demands and decision
latitude on both the subsequent need
for recovery and subsequent pro-
longed fatigue. When controlling for
changes in other work characteris-
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tics, increasing psychological job de-
mands were a significant predictor of
a subsequent increase in need for
recovery, whereas an increase in de-
cision latitude significantly predicted
a decrease in subsequent levels of
need for recovery. After including
other work characteristics as con-
founders in the model, the effects of
psychological job demands and deci-
sion latitude on subsequent levels of
prolonged fatigue were no longer
significant. All relationships were in
the expected direction.
The results of this study suggest
that the impact of changes in psycho-
logical job demands and decision
latitude depends rather strongly on
the time course of cause and effect
between psychosocial work charac-
teristics and mental health outcomes.
Frese and Zapf30 describe two mod-
els of how a stressor can affect ill
health in the course of time. First, in
the exposure time model, the inci-
dence of ill health increases with the
duration of exposure to a stressor.
According to the stress reaction
model, a specific type of the expo-
sure time model, the impact of a
stressor increases and leads to psy-
chological dysfunction after a certain
time. Once the stressor is removed,
there is an improvement in psycho-
logical functioning. In the second
model ill health can be considered a
rather immediate response to the
shock of being exposed to a stressor,
and has the tendency to reduce over
time. This model is also known as
the initial impact model. As changes
in mental health outcomes were mea-
sured within a relatively short period
of time (4 months) after a change in
psychological job demands and deci-
sion latitude, the results of this study
might be an indication of a rather
immediate effect of changes in psy-
chosocial work characteristics on
subsequent changes in need for re-
covery and prolonged fatigue, in
other words, an initial impact. Nev-
ertheless, it can also be questioned
whether the impact was actually ini-
tially being measured in this study.
Despite frequent sampling in the
Maastricht cohort study, items on
psychosocial work characteristics
were only measured in the question-
naires that were sent out annually.
Consequently, the change in psycho-
logical job demands and decision
latitude was measured over the
1-year period from baseline (T0) to
1-year follow-up (T3). As such, we
do not exactly know when the
change in job demands and decision
latitude took place. Therefore, ac-
cording to the initial impact model, it
is possible that the initial effects had
already reduced at the time the out-
comes were measured and that only a
residual effect, that is an underesti-
mation of the actual effect, was mea-
sured. Future research might profit
from using shorter time intervals for
measuring changes in psychosocial
work characteristics. On the other
hand, it is also possible that, in line
with the stress reaction model, the
impact of a change in, for example,
psychological job demands has not
reached its peak yet. Therefore, fu-
ture research might also benefit from
using different time lags for measur-
ing mental health outcomes. Never-
theless, we do think that time lags
should not be too long, as work
characteristics can change again
within this period.
A frequent flaw in previous re-
search on psychosocial work charac-
teristics is that it often ignores the
rather dynamic nature of certain
work characteristics. For example,
job demands are studied at a partic-
ular point in time, whereas health
outcomes are studied 1 year after-
wards. As such, the fact that job
demands seem to change rather fre-
quently over time is often neglected.
Hence, when comparing employees
with low demands with employees
with high demands at a particular
time and examining the health of
these two groups 1 year afterwards, a
serious misclassification might oc-
cur, because a rather extensive part
of the total population already expe-
rienced a change in demands within
this year of follow-up. As in this
study a rather dynamic work envi-
ronment was observed, studying
individual changes in work charac-
teristics in relation to individual
changes in mental health outcomes
over time is essential and allows us
to gain more insight into the causal
relationship between work character-
istics and health.
Besides the fact that changes in
exposure need to be measured before
a change in the outcome, the exis-
tence of a possible causal relation-
ship cannot be established without
ruling out other plausible explana-
tions. In this study, several attempts
have been made to minimize the
influence of selection bias and pos-
sible confounding factors.
First, selection bias was mini-
mized by selecting a rather homog-
enous study population.23 For
example, by selecting only employ-
ees involved in stable day work for at
least 36 hrs/wk at both T0 and T3,
we were able to study the effects of
changes in psychological job de-
mands and decision latitude indepen-
dently of changes in work schedule
or working hours. Although this in-
creases the internal validity of the
study it may limit the ability to gen-
eralize the findings. Additionally,
some exclusion criteria could also
have resulted in over-control and
hence in an underestimation of the
actual effects. Despite our attempts
to minimize selection bias, it is rather
unlikely that we were able to elimi-
nate all selection effects. In this re-
spect, it can be argued that our first
measurement is not a true baseline
measurement. The employees in this
study were already in the middle of
an ongoing process with regard to
both psychosocial work characteris-
tics as well as health. The preexisting
work environment and changes that
have already taken place in the past
might have already influenced the
health of the respondents before our
actual baseline measurement. For ex-
ample, employees experiencing high
psychological job demands might
have undertaken some kind of action
to reduce the demands (eg, working
fewer hours) and the hazards that
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might bring to their health. In other
words, a selection bias might have
already occurred before our first
measurement.
Second, studying individual changes
in exposure in relation to individual
changes in health over time cancels
out the possibility that observed as-
sociations are due to confounding by
unobserved stable characteristics.41
If change scores are computed by
subtracting two measurements of the
same variable, then both measure-
ments are affected equally by stable
variables and relationships between
intra-individual changes are not
affected.57
Third, in this study, the influence
of possible confounding factors was
minimized. In the analyses, the base-
line level of both the dependent as
well as the independent variables
was controlled for. Although the
highly significant inverse relation-
ship between, eg, baseline prolonged
fatigue and the change in prolonged
fatigue seems to indicate regression
toward the mean, this possibility was
largely ruled out in this study. As
change scores of the outcome vari-
ables were used while correcting for
the initial value of the outcome vari-
able, it was possible to control for
regression to the mean and for floor
and ceiling effects.52–54 Addition-
ally, we controlled for changes in
other work characteristics. Com-
pared with a cruder model, these
adjustments resulted in smaller 
values for prolonged fatigue, and the
results for prolonged fatigue became
insignificant. Nevertheless, the 
values were still in the expected di-
rection and the corresponding P val-
ues (0.065 for psychological job
demands and 0.060 for decision lat-
itude) showed that the relationship
was borderline significant. These re-
sults might be an indication of the
fact that changes in psychosocial
work characteristics coincide with
one another and that it is rather
difficult to study changes in psycho-
logical job demands irrespective of
changes in, for example, social sup-
port. We further examined whether
changes in health behaviors, such as
smoking, drinking, physical activity,
and body mass index caused a rele-
vant change in the regression coeffi-
cient, but as they did not, they were
left out of the analyses.
Although this study showed that
changes in psychological job de-
mands and decision latitude were
often statistically significant, in gen-
eral the observed effects were rather
small. Therefore, clinical relevance
might be questioned. Some method-
ological features of this study might
have had an impact on the strength of
the effects found. First, as change
scores in psychological job demands
and decision latitude were measured
in this study, it is possible that even a
small change has resulted in increas-
ing levels of, for example, prolonged
fatigue. Increasing the contrast in the
independent variables through, for
example, changes to the highest ter-
tile of the scale would probably have
resulted in a larger effect and clini-
cally more relevant changes in, for
example, prolonged fatigue. Second,
linear data analysis might have re-
sulted in an underestimation of the
true effect of changes in work char-
acteristics on changes in mental
health outcomes.32 In this study, the
change score of, for example, psy-
chological job demands contained
both positive as well as negative
changes on the job demands scale,
thereby automatically assuming that
increases in demands would have the
same impact as decreases in de-
mands, only the direction of the as-
sociation should be reversed.32 It is,
however, possible that the strength of
the effect of increasing demands is
not the same as the strength of the
effect of decreasing demands and
that separate analyses for increasing
and decreasing demands would in-
duce a larger contrast, perhaps result-
ing in higher or lower  values.
Third, the baseline response of
45% and the loss of follow-up over
time might raise the question of se-
lective participation of employees
and selective dropout, which may
have biased the findings in this
study. Non-response analyses43 re-
vealed that fatigue complaints were
lower among nonrespondents at the
baseline measurement, but higher
during follow-up compared with the
respondents. This selective dropout
may have resulted in an underestima-
tion of the findings in this study.
Fourth, both psychosocial work
characteristics as well as mental
health outcomes were measured by
means of questionnaire data. The
findings could thus reflect common
method variance, which may lead to
an overestimation of the strength of
the association between the psycho-
social work characteristics and men-
tal health. Including some objective
measures of the work environment
and health outcomes as well might
be interesting for future research.
The results of this study clearly
show that changes in psychosocial
work characteristics are prospec-
tively related to statistically signif-
icant changes in need for recovery
and prolonged fatigue. In this
study, the dynamic nature of the
work characteristics was thor-
oughly taken into account, selec-
tion bias was restrained, and the
influence of possible confounding
factors was minimized. Moreover,
changes in exposure were mea-
sured before changes in mental
health outcomes. Therefore, these
findings support a possible causal
relationship between changes in
psychosocial work characteristics
and changes in mental health out-
comes. Given the considerable im-
pact of changes in psychological
job demands and decision latitude
on the employee and the high fre-
quency in which these changes can
occur, these findings underline the
need for interventions addressing
psychosocial work characteristics.
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